The surgical treatment of 14 patients with annulo-aortic ectasia and aortic valve regurgitation secondary to cystic medial necrosis is presented. Resection of the aneurysm and replacement with a tubular graft, and aortic valve replacement with a rigid prosthesis, are advocated for definitive treatment. Eighty-six per cent of the patients survive and are doing well six months to four and a half years after surgery. As early as 1896, Marfan's syndrome had become a disease entity of interest to the clinician (Marfan, 1896) and, following the description of Erdheim in 1930 (Erdheim, 1930 , it became important for the pathologist. Several reports followed relating cardiovascular pathology to Marfan's syndrome (Baer, Taussig, and Oppenheimer, 1943; Schorr, Braun, and Wildman, 1951 ; Sloper and Storey, 1953; Marvel and Genovese, 1951 ;  Gore, 1952; McKusick, 1955; Macleod and Williams, 1956 ). It was not until 1956 and after the report of Bahnson and Nelson (1956) Excellent exposure of the heart and ascending aorta is obtained through a midline sternotomy. The aneurysm usually occupies most of the anterior part of the pericardial cavity and the heart appears to be displaced towards the left (Fig. 3) . The arterial line is placed in the aortic arch distal to the innominate artery; for venous return to the pump a single line is placed in the right atrium. Normothermic high-flow cardiopulmonary bypass is established using a bubble oxygenator and haemodilution.
The ascending aorta is cross-clamped just proximal to the innominate artery, leaving enough cuff of aorta for the distal anastomosis. A vent is placed in the left ventricle and the aortic aneurysm is then incised longitudinally. A previously selected Dacron tubular graft is preclotted and the coronary lines are passed through the graft. Exposure of both coronary ostia is obtained and cannulation is performed after placing a pursestring suture to maintain the cannulae in place. The myocardium is perfused continuously throughout the procedure. Dissection of the aneurysm from the pulmonary artery and right and left atria is easily accomplished. It is then excised proximally to the aortic annulus and distally to 1 cm from the aortic clamp near the base of the innominate artery.
Attention is then directed to the aortic valve. It group.bmj.com on November 7, 2017 -Published by http://thorax.bmj.com/ Downloaded from may be completely normal but rendered regurgitant due to dilatation of the annulus (Fig. 4) . Multiple interrupted sutures are used for insertion of the prosthetic valve (Fig. 5) , taking substantial bites with each stitch in both the valve sewing ring and the aortic annulus.
The Dacron tubular graft is tailored; the proximal suture line is placed with a running suture of 3-0 Mersilene; the distal suture line is placed in the same manner, leaving a small opening to exclude the air after removing the coronary cannulae. The distal, and sometimes the proximal, suture lines are reinforced with a strip of Teflon felt.
After the air has been excluded from the heart, cardiopulmonary bypass is gradually discontinued, and the heart is allowed to resume the load of circulation. When systemic and venous pressures are adequate, decannulation of the heart is performed. Atrial and ventricular pacing wires are placed and, after securing haemostasis and draining the pericardium, the chest is closed in layers. It is of particular importance to achieve haemostasis; the use of topical thrombin applied over a steri-sponge is helpful in controlling a persistent ooze along the suture line.
Should a coronary artery, and, in particular, the right coronary artery, emerge from the aneurysm itself, the coronary ostia with a circumference of group.bmj.com on November 7, 2017 -Published by http://thorax.bmj.com/ Downloaded from aortic wall is excised and reimplanted into the Dacron graft with a running suture of 4-0 Mersilene (Fig. 6) . Wheat, Wilson, and Bartley (1964) have described an alternative: a tongue of aortic wall from the aortic annulus to the coronary ostia is preserved and a slit is then made in the prosthetic graft incorporating the tongue of aortic wall into the graft (Fig. 7) typical of chronic dissection was found in six patients (Fig. 8) . In only one patient was the ascending aorta slightly dilated without dissection or aneurysm. All 14 patients had typical findings of cystic medial necrosis of the aortic wall (Fig.  9) Resection of the ascending aorta to the innominate artery and replacement with a Dacron tubular graft was carried out in 10 instances, four of which were accompanied by right coronary artery re-implantation. In three patients a repair of the aorta was carried out with a Dacron patch after oversewing the double lumen of the aorta, and in one case, with only slight dilatation of the aorta, no resection was necessary.
RESULTS
Among the 14 patients there was one operative death, an operative mortality of 70,',. This occurred in the first patient, who died with a persistent ventricular fibrillation.
Only one late death occurred, 45 days after surgery (700o). This patient ran a persistently febrile course with arrhythmias to which he succumbed. Necropsy revealed a massive infarction of 'the right ventricle but no thrombosis of the previously implanted right coronary artery. All the survivors are doing well six months to four and a half years after surgery. Only one patient has evidence of aortic regurgitation-the patient in whom the aortic valve was left in place at the time of surgery: it has not shown any increase in two and a half years.
DISCUSSION
Cystic medial necrosis is characterized by an abnormal increase of mucopolysaccharides in the tunica media of the arterial tree. This material accumulates and forms cystic areas which separate and compress the normal elastic fibres. The fibres become thinner and fragmentation frequently occurs with the end result of a weakened arterial wall. As the ascending aorta is the segment exposed to the distending forces of the left ventricular stroke and subjected to the highest pressure (Laplace Law), it is not surprising that it is the most common location of aneurysm in patients with cystic medial necrosis. These aneurysms are localized, as seen in 13 patients in this series, and therefore amenable to surgical resection. Only occasionally do they extend beyond the innominate artery (Bloodwell, Hallman, and Cooley, 1966) . Excision and replacement with a tubular prosthetic graft is mandatory to avoid further distension of the arterial wall.
Changes in the connective tissue usually result from the aortic annulus with separation of the tunica media from the annulus fibrosus (Edwards, Burchell, and Christensen, 1956) . Weakness occurs in this area and progressive dilatation may follow which renders even a normal aortic valve severely regurgitant. The aortic valve may be completely normal or exhibit changes characteristic of this disease entity. Three valves in our series had typical cystic degeneration. Bicuspid valves may be found in 2000/ of patients with cystic medial necrosis (Tung and Liebow, 1952) 
